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(57) A method and apparatus for mounting printing 
plate segments on a printing plate carriercomprising ac- 
cepting positioning data Indicative of a set of first posi- 
tions and loading the imaged segments onto a working 
surface of the loading table at approximately the corre- 
sponding first positions. The method further includes, for 
each segment, detecting the position of the segment on 
the table, and using a mechanical ptck-up system to pick 
up the segment and to carry the segment to a final po- 
sition on the carrier The carrying is via a path deter- 
mined using the detected position on the table and the 
final position The table's working surface has a set of 
vacuum holes coupled to a vacuum system. The me- 
chanical pick up system includes a plurality of suction 
caps coupled to the vacuum system to pick up the plate 
One version includes a mechanism for cutting the seg- 
ments from the sheet 
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Description 

TECHNICAL FIELD OF THE INVENTION 

[0001] This invention relates to the field of printing, 
and In particular to a method and apparatus for mount- 
ing fiexographic or letterpress plate segments onto a 
printing plate carrier 

BACKGROUND OF THE INVENTION 

[0002J Flexography and letterpress use printing cylin- 
ders on which printing plates are mounted using differ- 
ent mounting methods When printing In color, one cyl- 
inder Is used for each color, I e t for each color separa- 
tion. 

[0003] Conventional printing uses a single printing 
plate on the cylinder covering the whole area to be print- 
ed. An alternate is using a plurality of segments of pfate 
material mounted on the cylinder Such a method uses 
less printing plate material than using a single plate cov- 
ering the whole area to be printed, and is suitable for 
flexography and letterpress because fiexographic and 
letterpress plate material is relatively expensive An 
economical method for creating plate segments, each 
containing register marks is described in US- 
2003/053138. 

[0004] A known manual method for mounting the 
plate segments onto a carrier to produce a cylinder with 
multiple plate segments includes first producing flat 
printing plate sheets r cutting the plate segments, and 
manually mounting the segments onto a printing plate 
carrier such as a drum, sleeve 1 or a mylar sheet Several 
tools exist to facilitate this operation, eg, so that the 
operation is more repeatable Success is highly depend- 
ent on the skill of the operator 
[0005] The manual method includes applying glue to 
the back of the printing plate segments or making the 
printing plate carrier adhesive, e g , by applying glue or 
by using double sided adhesive tape. The manual meth- 
od further includes the operator manually aligning reg- 
ister marks on the printing plate segments with marks 
that have been provided by a mounting apparatus The 
operatorcan use a prior-art mounting apparatus for this 
The apparatus helps registering by using a half-trans- 
parent mirror or a video screen to dispfay a register mark 
on top of the image of the plate segments in alf such 
procedures, an operator manually decides where to 
mount the plate segment As a result, the quality of the 
resulting printing cylinders may vary depending on the 
skill of the operator Furthermore, the mounting may 
take a relatively long time, especially when high preci- 
sion is required Furthermore, large plate segments are 
more difficult to mount than smaller plate segments, 
mainly because it Is difficult for human operators to han- 
dle large plate segments 

[0006] An apparatus that helps a human operator to 
mount printing plate segments onto a printing cylinder 



is called a manual mounting machine herein, and the 
mounting method is called a manual mounting method 
[0007] Another prior art method for producing cylin- 
ders that include printing plate segments produces the 
5 printing cylinders directly Blank, unimaged plate seg- 
ments are applied on a cylindrical plate carrier, typically 
a sleeve, and imaged in a computer-to-plate drum im- 
aging device such as the Esko-Graphics Cyrel Digital 
Imager (Esko-Graphics NV, Gent, Belgium, the appli- 
io cant of the present invention). The imaging device is 
used to directly expose the sleeve carrying the fiexo- 
graphic plate segments After exposure, the cylindrical 
plate carrier with the exposed plate segments attached 
is moved away from the imaging device and processed 
is in round washing equipment. Because the printing plate 
segments are not removed from the sleeve or printing 
cylinder for the processing, the image register is main- 
tained throughout the process until printing The advan- 
tage of this method over the more conventional method 
of manually mounting imaged segments is the improved 
register and decreased mounting cost The second 
method however is less popular than the manual mount- 
ing method, mostly because of cost Producing imaged 
flat fiexographic plate sheets for printing is relatively in- 
expensive because the equipment is widely available 
and its cost mostly amortized There is substantial in- 
vestment required for exposing fiexographic plates "in 
the round," i e , on blank segments mounted on cylin- 
drical carriers 

[0008] One of the problems with using a plurality of 
segments is accurate registration As a result, imaging 
on a single sheet is still often used in flexography, even 
at the cost of the wasted plate material 
[0009] Thus there is a need in the art for an apparatus 
and method of producing print-ready cylinders by first 
exposing flat plate materials and cutting the flat plates 
into segments, whiie maintaining register accuracy that 
does not depend on the skill of the operator to the same 
extent as the known manual method There further Is a 
need in the art for a mounting device that provides for 
mounting exposed plate segments onto a plate carrier 
while maintaining accuracy, such a device being consid- 
erably less expensive than a full "In the round" process- 
ing unit 

SUMMARY OF THE INVENTION 

[0010] Described herein is a method and an appara- 
tus for mounting printing plate segments onto a printing 
plate carrier In one embodiment, the printing plate car^ 
rier is on a cylindrical drum, i.e., is a cylindrical plate 
carrier, whiie in another embodiment, the carrier is a 
sheet laid out on a substantially flat surface that, after 
mounting, can be placed on a drum 
[001 1 ] The method includes accepting positioning da- 
te indicative of a set of first positions and loading the 
imaged segments onto a working surface of the loading 
table at approximately the corresponding first positions 
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The method further includes, for each segment, detect- 
ing the position of the segment on the table, and using 
a mechanical pick-up system to pick up the segment and 
to carry the segment to a final position on the carrier 
The carrying is via a path determined using the detected 
position on the table and the final position In one em- 
bodiment, the table's working surface has a set of vac- 
uum holes coupled to a vacuum system The mechani- 
cal pick up system includes a plurality of suction caps 
coupled to the vacuum system to pick up the plate One 
version includes a mechanism for cutting the segments 
from the sheet 

[0012] In one embodiment, the mechanical pick-up 
system includes one or more pick-up arms Each arm is 
rotatabiy connected to the loading table and has one or 
more suction caps coupled to the vacuum system For 
example, one version has four pick-up arms. Each arm 
has a head that is movable lengthwise along the arm 
The head includes a video camera and a single suction 
cap coupled to the vacuum system 
[0013] In one embodiment, each imaged plate seg- 
ment has a plurality of register points The detecting of 
the position of the segment detects the register marks 
The detecting uses the video detecting system, e.g., the 
cameras mounted on the arms of the mechanical pick- 
up system in the version that has such arms The picking 
up includes positioning the pick-up system such that the 
suction caps are close to the detected positions of the 
register marks, such that the picking up is at pick-up 
points close to register marks The carrying of the seg- 
ment includes Initially rotating the cylindrical carrier so 
that the location on the carrier of the roil-off point of the 
segment is such that the mechanical pick up system can 
place the roll-off point of the segment thereon The roll- 
off point Is a point on the final position of the segment 
The method includes carrying the segment such that the 
segment's roll-off point can be placed on the location on 
the carrier of the roil-off point, placing the segment's roil- 
off point onto the roll-off point location on the carrier, and 
placing the remainder of the segment on the carrier by 
translating the mechanical pick-up system and simulta- 
neously rotating the cylinder such that thesegment ends 
placed at its final position 

[0014J In one version, no deformation of the segment 
can occur during the carrying In another version, the 
method includes picking up each plate segment at more 
than two independent points and carrying each segment 
to a respective final position on the carrier, such that 
some of the plate segments may need to be deformed 
to reach their respective final position For a plate seg- 
ment that is so deformed, the final position cannot be 
reached by picking up the plate segment at only two 
points because of the required deformation of the plate 
[0015] The apparatus includes a computer system to 
control the various elements and functions such as the 
motion of the mechanical pick-up system, the detection 
of position by the video detection system, and the de- 
termining of the path for carrying the plate segments 



BRIEF DESCRIPTION OF THE DRAWINGS 
£0016] 

5 FIG 1 A shows one embodiment of a mounting de- 
vice according to an aspect of the invention 

FIG. 1 B shows a partial view of the embodiment of 
FIG 1 A with a mechanical pick-up system that In- 
fo eludes four pick-up arms 

FIG 2 shows a top view of the one embodiment of 
the loading table of the mounting device of FIG 1 A, 
including the working surface and a sheet of plate 
fs materiaf on the surface 

FIG 3 shows an embodiment of one of the pick-up 
arms of the mounting device of FIG 1 A 

20 FIG 4 shows a flow chart of one embodiment of a 
method of mounting plate segments on a plate car- 
rier, 

FIG 5A shows a sheet of plate material with cut 
25 segments of plate material in an Initial position 

FIG 5B shows the plate carrier unrolled with the 
segments of FIG 5A after mounting at the correct 
positions 

30 

FIG 6 shows the region around a single register 
mark according to an embodiment of the invention 

FIG 7 shows an alternate embodiment of the 
35 mounting device that mounts onto a laid out sheet 
such as a mylar sheet 

FIG 8 shows an alternate embodiment of a me- 
chanical pick-up system that has a single pick-up 
J0 arm Including a head on which are mounted four 
limbs with each limb having a movable head with a 
camera system and suction cap thereon 

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS 

45 

[00171 Described herein is a method for mounting im- 
aged printing plate segments onto a printing plate car- 
rier, and an apparatus for such mounting The method 
and apparatus can be used to create cylindrical plate 
50 carriers such as printing drums, cylindrical printing 
sleeves or mylar sheets that may be wrapped around a 
printing drum. The plate carriers contain segments of 
printing pjate material, mounted such that the plate seg- 
ments are registered with respect to each other on the 
55 same carrier, and such that when a set of cylindrical 
plate carriers is used to print a set of inks onto the same 
substrate, the plate segments on one carrier are regis- 
tered relative to the plate segments on the other cyiin- 
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drical plate carriers 

[0018] FIG 1 A shows one embodiment of amounting 
device 100 The device includes a base 111 and a sub- 
stantially planar loading table 101 attached to the base 
1 1 1 The base 1 1 1 is shown cut-away and details of how 
the components are coupled to the base are not shown 
for the sake of clarity Part of the planar loading table is 
the working surface 107 The loading table includes a 
set of vacuum holes 209 (see FIG 2) to force printing 
plate material to be attached to the loading table when 
a vacuum is applied. The vacuum holes are coupled to 
a vacuum system 106 that can be switched on or off 
under control of a computer system 105. 
[0019J The mounting device further includes a me- 
chanical pick-up system One mechanical pick-up sys- 
tem embodiment includes a set of robotic pick-up arms 
1 09 rotatably coupled to the table 101 , either by a direct 
rolatable connection to the table 1 01 , or, in another em- 
bodiment, by a rotatable connection to the base 111 to 
which the table 101 is connected The apparatus further 
includes a video detection system that in one embodi- 
ment includes a video camera on each pick-up arm 1 09 
Each pick up arm 109 has a pick-up mechanism that 
includes at least one suction cap coupled to the vacuum 
system 106 One pick-up arm 109 is shown In FIG 1A 
in this embodiment, three other pick-up arms are locat- 
ed at locations 117, 119, and 121 FIG IB shows all four 
pick-up arms 109 The video camera of each pick-up 
arm is interfaced to the computer system 1 05 to provide 
an optical recognition system for a set of locations 
[0020] FIG 3 shows one embodiment of the robotic 
pick-up arm 1 09 in more detail The arm 1 09 is rotatably 
coupled to the table, e g , by being rotatably attached to 
the base 111 A motor 301 and motor control system 
connected to the computer system 105 provide for the 
arm to rotate under control of the computer system 1 05 
The approximate range of rotation is shown as AA. The 
suction cap pick-up mechanism is shown as 31 1 and the 
video camera is shown as 309 Both the suction cap and 
the camera system are mounted on a head 307 that 
moves along the arm, also under control of thecomputer 
system 105 In one embodiment, the motion of the head 
uses a lead screw 305 and a second motor 303 with a 
control system connected to the computer system 1 05 
The approximate range of motion along the arm 109 is 
shown as BB in another embodiment, a linear motor 
provides the motion along of the head along the arm 
See US-4, 543,61 5 for a description of a linear motor 
US- 4,543,615 Is incorporated herein by reference 
[0021] The suction cap of pick-up mechanism 311 is 
movable towards or away from the loading table under 
control of the computer system 1 05 In this manner, un- 
der computer control, the suction caps of the robotic 
pick-up arms 109 may be positioned to be on top of a 
desired location on the loading table working surface 
107 on which a plate segment was placed, and lowered 
to make contact or almost make contact with the plate 
segment The vacuum can then be turned on (under 



control of the computer system 105) so that the pick-up 
mechanism's suction cap attaches itself to any plate ma- 
terial on the loading table 101 Using the four pick-up 
arms 109 thus provides a mechanical pick-up system 
5 that can pick up by using a plurality of suction caps at a 
plurality, e g , up to four locations The vacuum applied 
to the loading table's vacuum holes 209 is selected to 
be low enough relative to the vacuum used on the arms' 
suction caps so that a set of suction caps applied to a 
10 plate material segment can remove the plate material 
segment from the loading table 1 01 
[0022] One embodiment includes a pneumatic sys- 
tem coupled to each arm's pick-up mechanism 311 to 
move the pick-up mechanism 311 towards or away from 
15 the loading table 1 01 under control of the computer sys- 
tem 1 05 In another embodiment, each pick-up arm 1 09 
is movable towards or away from the loading table 101 
[0023] Thus the computer system 1 05 can direct the 
video cameras 309 and the suction caps of the pick-up 
arms 109 to a set of locations on the working surface 
107 of the loading table 101 In one embodiment, posi- 
tioning the arm 109 is relative to the loading table sur- 
face that provides a frame of reference 
[0024] The device 1 00 also includes a cutting bridge 
103 across the loading table 101 {the y-direction) with 
a cutting knife mechanism The cutting bridge 103 in- 
cludes a motor and motor control mechanism that can 
move the bridge 1 03 along the loading table 1 01 on two 
rails in the x-direction perpendicular to the bridge 103 
under control of the computer system 1 05 One such rail 
115 is shown in FIG 1A The bridge 103 further includes 
a motor and motor control mechanism connected to the 
cutting knife mechanism to move the cutting knife mech- 
anism along the length of the bridge under control of the 
computer system 105 so that by a combination of move- 
ment of the bridge 1 03 along the loading table 101 and 
the cutting knife mechanism along the bridge 103, the 
computer system 1 05 can direct the cutting knife mech- 
anism to any location in on the loading table surface A 
further motor and control system directs the cutting of 
any plate material placed on the loading table 1 01 , 
[0026] One embodiment uses a commercially availa- 
ble cutting loading table system for the cutting bridge 
1 03 and the cutting knife mechanism and all motors and 
control systems for the bridge 103 and cutting mecha- 
nism. The commercially available cutting loading table 
system Is the Kongsberg XL cutting loading table range 
made by Esko-Graphics NV, of Belgium (formerly Barco 
Graphics NV}, the proprietor of the present invention A 
brochure describing the Kongsberg XL cutting loading 
table is available in the Web at httpi/Ainix.barco.com/ 
graphics/kongsberg/XLIoadlng tables.htm and incorpo- 
rated herein by reference The control system software 
of the Kongsberg XL is included in computer system 
105. 

[0026] Cutting information may be transferred to the 
cutting loading table control system to control the cutting 
of a sheet of plate material placed on the loading table 
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[0027] FIG 2 shows a top view of the loading table 
1 01 including the working surface 107 within the dashed 
lines Two of the vacuum holes are shown as having ref- 
erence numeral 209 In one embodiment, the loading 
table 1 01 includes two alignment edges 203 and 205 in 
the X- and y-directlons, respectively used as registration 
guides. When a sheet of plate material Is placed along 
the alignment edges 203, 205, the alignment edges 203, 
205 provide for rapidly aligning the sheet so that there 
is approximate registration relative to the \oad\ng table 
frame Such approximate registration, for example, po- 
sitions a sheet to within 1 mm in one or both of the x and 
y-directions relative to the positions of the alignment 
edges 203, 205, and to less than 2 degrees error in ro- 
tation FIG 2 shows a flexographic plate sheet 211 po- 
sitioned against the alignment edges 203 r 205 The 
dashed lines 215 show a cutting path for the cutting 
knife The sheet 211 shown has four imaged segments 
Each segment includes four register marks such as 
mark 217 On each segment, the dotted lines such as 
line 213 show the locations where the four suction caps 
of Ihe pick-up mechanisms 31 1 on the four arms 1 09 are 
positioned to pick up and move the plate segments after 
cutting (see below) The set of printing plate segments 
on the sheet 211 is maintained on the working surface 
1 07 by the vacuum being turned on to the vacuum holes 
209 

[Q02BJ The loading device 100 further includes a 
clamped cylindrical drum 113 that can rotate around its 
axis The axis of rotation is parallel to the y-direction In 
one embodiment, the drum 113 is adapted to fit a plate 
carrier for mounting flexographic plate material thereon 
The plate carrier is mounted on the drum 113 Thus, a 
sleeve is mounted on the drum 1 1 3, or a mylar sheet is 
rolled onto the drum 1 1 3, and so forth The drum system 
includes one or more motors and an associated motor 
control system coupled to the computer system 1 05 Ro- 
tation of the drum 113, 1 e , of the plate carrier, is con- 
trolled by software in computer system 105 
[0029] in one embodiment, the working surface 107 
of the loading table 101 is approximately 90 cm (in the 
x-dlrection) by 120 cm wide (in the y-directlon) Such a 
load device may be used, for example, for printing cyl- 
inders of up to 120 cm in width Such cylinders may be 
used, for example, for high quality printing of packaging 
material such as flexible packaging and folded cartons 
A second embodiment accommodates printing cylin- 
ders of up to 240 cm in width. In such a case, the working 
surface 1 07 is approximately 1 60 cm (in the x-direction) 
by 240 cm wide (in the y-direction) 
[0030] The computer system 105 includes a user in- 
terface The computer system also includes the neces- 
sary control logic interfaced to the various motor drives 
and motor control systems, to the cutting knife, to the 
vacuum system 1 06, and to the video cameras 309 such 
that the combination of a video camera 309, interface, 
and software on computer system 105 forms an optical 



recognition system 

[0031] Operation of the mounting device 100 Is de- 
scribed herein for the case of flexographic plate seg- 
ments being mounted onto an adhesive sleeve such as 
s a McDermid Twinlock sleeve (MacDermid Printing So- 
lutions, LLC, Atlanta, GA) The mounting system is eas- 
ily adapted to other printing plates, not Just flexographic 
plates, and to other types of printing plate carriers 
[0032] FIG 4 shows a flow chart of one embodiment 
10 of a method 400 of mounting plate segments using an 
embodiment of the mounting device 1 00 
[0033] The method starts at step 403 with producing 
printing plate sheets 211 This can use any conventional 
method and results in imaged sheets of flexographic 
15 plate Each sheet 211 can contain one or multiple parts 
(segments) of one or multiple separations In one em- 
bodiment, the printing plate sheets 211 are produced in 
a manner that reduces waste using the imaging method 
described in above-mentioned incorporated-by~refer- 
20 ence US-2003/053138 The imaging method described 
in this document includes processing full-format 
screened data in a computer to identify zones that con- 
tain printable information The zones are packed, im- 
aged onto a set of printing plate sheets 211 , e g , one 
25 sheet 211 for each separation so that each sheet 211 
may be cut into flexographic plate segments The meth- 
od includes Imaging a set of register marks for each seg- 
ment. US-2003/053138 is incorporated herein by refer- 
ence. 

30 [0034] The positioning data for the segments, includ- 
ing the position of the register marks 217 for each seg- 
ment, the cutting path 215 for cutting each sheet 211 of 
plate material into segments, and the location of the seg- 
ments on a printing sleeve, is transferred to computer 
35 system 1 05 Thus, at the end of step 403, the computer 
system 1 05 contains information on where each printing 
plate segment is to be placed on a printing sleeve (the 
respective final position) and where each segment Is lo- 
cated in the printing plate sheet 211 prior to cutting 
40 [0035] In a step 405, the sheet 211 of printing plate 
materia! containing the flexographic plate segments is 
laid on the loading table 1 01 against the alignment edg- 
es 203 and 205 (see FIG 2) in this manner, plate can 
be approximately registered with respect to the mount- 
45 ing system, e g , with less than 1 mm error in position 
and less than 2 degrees error in rotation Once the piate 
is laid against the alignment edges 203, 205, the vacu- 
um system 1 06 is turned on so that the vacuum applied 
to the vacuum holes 209 maintains the sheet in position 
50 on the working surface 1 07 

[0036] In a step 407, the cutting knife mounted on cut- 
ting bridge 103 cuts the sheet 211 into individual seg- 
ments along a cutting path (dashed lines 21 5 in FIG 2) 
The cutting path 215 is determined by the computer sys- 
55 tern 1 05 using information obtained during the imaging 
and loaded into computer system 1 05 As a result of cut- 
ting, a plurality, denoted N of flexographic plate seg- 
ments are on the loading table 101 positioned at their 
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initial location, i e, approximately registered 
[0037] The following steps 409 and 41 1 are executed 
for each plate material segment sequentially until there 
are no more segments The steps are described for one 
plate segment, and are identical for the other segments 
[0038] In a step 409, the location of the flexographic 
plate segment Is determined using the video detection 
system. The computer system 1 05 Includes Information 
on the relative locations of the register marks 21 7 on the 
segment relative to the sheet 211 of plate material, 
hence the approximate location of the flexographic plate 
segment is known The segment includes a set of reg- 
ister marks 21 7 In one embodiment, the register marks 
21 7 each have a cross form and are positioned near the 
outside border of the segment of plate material The lo- 
cations of such a mark 21 7 is detected The correspond- 
ing location of the register mark 21 7 on the final printing 
plate carrier is stored in the computer systemi 05 
[0039] FIG 2 shows a simple example of four plate 
segments that each includes an image and four register 
marks 217 FIG 5A shows the same segments in their 
initial position 

[0040J As part of step 409, the pick-up arms 1 09 move 
to positions such that each arm's video camera 309 Is 
approximately over a register mark21 7 Thus, each reg- 
ister mark 21 7 up to the number of pick-up arms 1 09 — 
is in a video camera's field of view. The video Information 
is Input to the computer system 105 and the register 
mark 217 is recognized in order to determine the exact 
position of the register mark 21 7 Because step 405 po- 
sitions the segments approximately, e g , to within one 
mm in each orthogonal direction, the video registering 
system can limit its search m a small region around the- 
oretical position 

[0041] FIG^ 6 shows the region around a single reg- 
ister mark 21 7 For each register mark 217, a search is 
made over an area FGHJ between x M!N and x MAX in the 
x-directlon f and y M)N and y MAX in the y-direction The 
distances (x NAX -x MlN ) and ^max-Y^n) are related by the 
accuracy of loading the sheet 211, eg, the register 
mark length +2 mm in the x- and y-directions, respec- 
tively. The mark 217 preferably consists of two crossed 
lines, with the registerpoint being the intersection of the 
lines The register marks 217 are located far enough 
away from any image on the plate such that no image 
data is present within the register mark search region 
FGHJ 

[0042] As part of step 409, image of the region around 
the register mark 21 7 is digitized and analyzed by com- 
puter system 105 The edge locations are determined 
In one embodiment by a simple edge enhancement and 
scanning process for edge detection The enhanced im- 
age data is scanned in the x- and y-directions to deter- 
mine a set of x-values and y-valuesforthe edges in each 
register mark 217 Each x-position is scanned up (in- 
creasing y) and down (decreasing y} to yield a pair of y- 
values for the edge The average of the y-values for 
scanning up and down is determined as the register 



mark location Thus one or two edge locations are de- 
termined at each x-value Similarly, one or two edge lo- 
cations are determined for each y-value Thus, two lines 
AB and CD are determined (see FIG 6) The intersec- 

5 tion of the two lines, shown as E, can then be determined 
for each register mark 21 7 The register mark data is in 
the form of coordinates x R and y R 
[0043] This operation Is repeated for each register 
mark 21 7 of each segment to determine the coordinates 

io of each register mark 217 As a result, the position of 
the plate is known, needing only the coordinate of one 
register mark 21 7 Once the location of a second regis- 
ter mark21 7 is known, the rotation of the plate segment 
also is known 

is [0044] One embodiment assumes no deformation, e 
g , stretching of the plate segment occurs An alternate 
embodiment assumes deformation can occur The loca- 
tions of more than two register marks 21 7 are used to 
determine the deformation 
so [0045] Once the locations of the register marks 217 
of the segment are determined, up to four suction caps 
are lowered to pick up the segment In one embodiment, 
each arm 109 is moved so that each suction cap is ap- 
proximately at the location of a register mark This is 
25 preferred because the region around each register mark 
21 7 is known to be free of printing information, so is flat 
This permits the suction cap to pick up the plate without 
damaging the plate. 

[0046] Referring again to FIG 2, in one embodiment, 
30 the dimensions of the block on which the pick-up mech- 
anism 311 and video camera 309 are mounted is such 
that the minimum distance between the pick-up suction 
caps of any two arms 109 is about 10 cm Thus, seg- 
ments of any shape that are wider and taller than 1 0 cm, 
35 four register marks 217 may be used, and the all four 
pick-up arms 109 can be used to pick up the segment 
For smaller segments as few as a single pick-up arm 
109 may be used, and typically two or more pick-up 
arms 109 are used. 
to [0047] Thus, in a step 411 , the suction caps of the 
pick-up mechanisms 311 are moved over the register 
marks 217 and lowered The vacuum is turned on for 
each pick-up mechanism 311 on each arm 109 so that 
the segment is locked onto the set of arms 109 Recall 
4$ that the vacuum applied to the pick-up arm's suction cap 
is selected to produce a force higher than that applied 
at the vacuum holes 209 on the loading table surface 
Thus a set of suction caps applied to a plate material 
segment can remove the plate material segment from 
so the loading table 1 01 after the vacuum is turned on 
[0048] The set of pick-up arms 1 09 together now pick 
up the segment of printing plate by lifting the suction 
caps with the vacuum on The plate is typically kept hor- 
izontal The set of arms 1 09 together move under corn- 
5$ puier control to carry the plate segment to the correct 
position on the drum 113 on which a printing plate carrier 
is held 

[0049] The paths for the four arms 1 09 are determined 
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on the computer system 1 05 so that each register mark 
217 ends up at the correct position on the carrier Each 
path includes translation of the arms 109 in a manner 
that (1) rotates the segment to the correct orientation, 
and (2) moves the so-called "roll-off point" on the seg- 
ment to the position immediately above the axis of rota- 
tion of the drum 113 at the correct y-posilion of the roll- 
off point The roll-off point is the point of the segment 
that would be the last point touching the drum surface if 
the plate segment was correctly positioned and was to 
be removed in a first direction, e g , counterclockwise 
That is, If the drum 113 with the segment correctly 
placed was to be rotated in the first direction, e g r coun- 
terclockwise, the roll-off point would be the first pointthat 
would be above the axis or rotation of the drum 113 FIG 
5A shows the exposed plate 211 (FIG 2) after cutting 
FIG 5B shows the carrier 511 unrolled with the plate 
segments of plate 211 correctly placed FIG 5B shows 
exaggerated rotation of the segments to the correct ori- 
entation The roil-off point on any segment when the first 
rotation direction is counterclockwise is the point on the 
segment with the feast x-value on the unrolled carrier 
51 1 Consider segment 505-the segment with "C" The 
counterclockwise roll-off point is the top left-hand corner 
503, The motion of the arms 109 is such that point 503 
is moved to be on top of the axis of the drum 11 3 at the 
correct y-position shown asdistance515. Similarly, con- 
sider segment 509 that has an "A * 1 The path of the arms 
109 is calculated so that segment 509 is rotated to its 
correct orientation and so that point 507 (the counter- 
clockwise roll-off point) is moved to be above the axis 
of rotation at the correct final y-position of point 507 
[0050] For each path, the rotation of the drum 113 in 
the first direction also is determined so that the roll-off 
point is located above the axis of rotation 
[0051] How to so determine the paths for the simulta- 
neous motion of the arms 1 09 is well known in the field 
of robotics in the embodiment in which no deformation 
Is assumed, the paths are calculated so that the seg- 
ment of plate material is not stretched, i e , the distance 
between the suction caps on the pick-up arms 109 Is 
maintained constant throughout the motion In embodi- 
ments in which deformation also is corrected for, the dis- 
tance between the suction caps is modified during the 
motion to correct for any stretching or other deformation 
that may have been determined. 
[0052] Once the paths are determined, for each seg- 
ment, the drum 113 is rotated in the first direction, e g , 
counterclockwise so that the roll-off point is above the 
axis of rotation, and the arms 109 are moved to rotate 
the segment to the correct orientation and move the seg- 
ment so that the roil-off point is above the axis of rotation 
of the drum 1 1 3 at the correct position along the rotation 
axis The plate is now brought down u rttrt the roll-off point 
touches the drum 113 Thus, the roll-off point, e.g .point 
503 in the case of segment 505 now sticks to the carrier 
511 onthedrum113 In one embodiment, the whole car- 
rier 511 is adhesive The drum 113 is now rotated in the 



direction such that the segment is laid down on the sur- 
face of the carrier 511, eg., clockwise while the arms 
109 simultaneously move so that the segment is trans- 
lated at a speed that is matched to the rotation of the 
$ drum 113. The rotation of the drum 113 and simultane- 
ous translation of the segment continues until the whole 
segment adheres to the carrier 511 on the drum 113 
The vacuum Is released as each suction cap passes 
over the axis of rotation of the drum 113 
io [0053] The motion of the arms 1 09 for each segment, 
including the picking up of each segment from the work- 
ing surface 1 07 of the loading table 1 01 , the rotation and 
translation of the segment to the intermediate position 
so that the roll-off point is above the rotation axis, the 
15 initial rotation of the drum 113, the lowering of the seg- 
ment onto the drum 113, and the rotation of the drum 
113 simultaneous with the motion of the arms 109 and 
release of the suction caps is controlled by executing 
real-time control software on computer system 105 
based on the determined paths and motions 
[0054] The method repeats steps 409 and 411 for 
each segment that is to be mounted on the plate carrier 
\n some applications, the one carrier may include seg- 
ments from more than one sheet 211 of plate material 
in such a case, step 405 and 407 are repeated for any 
additional sheets 211 needed for the one plate carrier 
511 

[0055] The method results in a plate carrier 511 , e g , 
a sleeve in the drum carrying the segments correctly 
placed for a separation 

[0056] in an optional step 413, the newly created 
printing plate carrier 51 1 is used to make an impression 
on a sheet of substrate, e g , paper mounted on a sec- 
ond drum, or in an alternate embodiment, on a second 
loading table at the other side of the printing drum One 
embodiment of optional step 413 includes inking the 
plate with the corresponding ink Such inking may be 
carried out manually with a hand roller Alternatively, an 
automatic inking system may be used. Automatic inking 
systems are known in the art. For example, proofing sys- 
tems for flexographic plates that include automatic ink- 
ing systems are known in the art, and such an automatic 
inking system may be adapted to use in the mounting 
system described herein 

[0057] Once a test print has been made, the plate car- 
rier—the drum sleeve or mylar sheet the drum — is re- 
moved from the device 100 and is ready for use In print- 
ing The next printing plate carrier can now be loaded. 
A new plate sheet can be loaded or the remainder of the 
previous sheet can be used, as required 

Alternate embodiments 

Loading onto a laid out sheet 

[0058] While one embodiment loads the segments 
onto a cylindrical plate carrier 511, such as a sleeve, a 
printing cylinder, or a mylar sheet rolled onto a drum, 
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another embodiment loads the segments onto a sub- 
stantially flat sheet, eg,a mylar sheet that can later be 
mounted on a cylinder Such an embodiment of a mount 
ing device 700 comprising a base 701 is shown in FIG 
7 The drum 113 of FIG 1 is replaced by a flat surface 
707 on an extension table 703 onto which the sheet car- 
rier can be loaded In one embodiment, the surface 707 
Includes vacuum holes coupled to the vacuum to hold 
the sheet onto the surface The carrying of each seg- 
ment using the mechanical pick-up system to the par- 
ticular segment's corresponding final position on the 
carrier is then simpler for the case of the laid out sheet 
carrier because the combined motion of a drum and the 
pick-up system is not required 

Adhering the plate segments to the plate carrier 

[0059] While one embodiment uses an adhesive 
sleeve such as a McDermid Twlnlock sleeve that Is ad- 
hesive at the time the plate segment is placed on lt r an 
alternate embodiment uses plate segments that are ad* 
hesive One embodiment of step 411 includes applying 
an adhesive after the plate is lifted from the loading table 
101 and before the plate segment is lowered onto the 
plate carrier 511 One version of step 411 includes au- 
tomatically applying the adhesive An embodiment of 
the mounting system includes a gluing system that uses 
a gluing roller coupled to the computer system 105 and 
located between the plate sheet location and the drum 
1 1 3 so that adhesive is applied under control of the com- 
puter system 105 after the plate is lifted from the loading 
table 1 01 and before the plate segment is lowered onto 
the plate carrier 511 

[0060] Another version of the method includes apply- 
ing adhesive by hand. 

[0061] According to another implementation, only the 
areas of the plate carrier 51 1 that are to receive printing 
pate segments are made adhesive, thus saving on ad- 
hesive material These areas of the sleeve can be out- 
lined with an inkjet printing system US-5,846,691 de- 
scribes how this may be carried out for the case of non- 
imaged flexographic plates How to modify the Cusdin, 
et al method for the present Invention would be straight- 
forward for those skilled in the art US-5,846,691 is in- 
corporated herein by reference 

Alternate embodiment providing for arbitrary 
rotation of plate segments 

[0062] One embodiment of the mounting device is 
suitable for multi-ink printing of screened images In 
such a case, the screen directions need to be accurate 
relative to each other Thus, in one embodiment of step 
403, the plate segments are imaged in the same direc- 
tion. The packing is such that all plate segments are ori- 
ented the same way, or rotated ±90° 
[0063] In one embodiment of step 411 , each segment 
needs to be rotated either by a relatively small amount, 



e g , in the range of -3 to +3 degrees, to account for mis- 
placement on the table, or by an angle close to 90 de- 
grees, e g , 87 to 93 degrees or -93 to -87 degrees The 
embodiments shown in FIGS 1 A and 1 B are aimed at 

s rotating by a small angle If rotation by an additional 
±90° Is desired, the individual pieces would need to be 
rotated manually Each of the pickup arms 1 09 then, in 
the step 409, determine the position of plate segment 
using the video system to detect the position of the reg- 

io ister marks 21 7 on the segment 

[0064] FIG 8 shows an alternate pick-up aim system 
800 for the mounting device 1 00, 700 The mounting de- 
vice 100, 700 uses only a single pick-up arm system 
800. The system 800 Includes an arm 801 rotatably 

'5 mounted to the table, e g., by being rotatably attached 
to the base 111 A motor 807 and motor control system 
connected to the computer system 105 provide for the 
arm 801 to rotate under control of the computer system 
105 A head 809 moves along the arm 801 using a lead 

20 screw 803 and a second motor 805 with a control system 
connected to the computer system 105 An alternate 
embodiment uses a linear motor for the motion of the 
head 809 An assembly having four limbs 81 3, 823, 825, 
and 827 at forming an "X" is rotatably attached to the 

$5 head 809 and can rotate using a motor 811 coupled to 
the computer system 105 In one embodiment, each of 
the limbs 813, 823, 825, and 827 is identical Consider 
limb 813 Limb 813 includes a head 815 on which is 
mounted a suction cap pick-up mechanism and a video 

30 camera The head 81 5 is movable along the limb 813, 
also under control of the computer system 105 In one 
embodiment, the motion of the head 815 uses a lead 
screw 81 7 and yet another motor (not represented in the 
drawings), with a control system connected to the com- 

35 puter system 105. 

[0065] An alternate embodiment has head 809 
mounted on a bridge (not represented in the drawings) 
across the loading table (the y-direction) that includes 
motor and motor control mechanism that can move the 

40 bridge along the loading table in the x-direction perpen- 
dicular to the bridge under control of the computer sys- 
tem 105 on two rails The head 809 moves along the 
bridge under control of the computer system 1 05. 
[0066] Both the single arm and single bridge ernbod- 

45 Iment that includes the head B09 of four limbs 81 3, 823, 
825, and 827 provides for rotating the plate segment any 
arbitrary angle once the plate segment Is picked up 
[0067] An Improved embodiment applicable to the 
single arm and the bridge configurations has pairs of 

so iimbs on the head 809 be co-linear, and allows the pairs 
of limbs to rotate with respect to each other Referring 
to FIG 8, an additional motor and motor control system 
coupled to the computer system 1 05 are included to per- 
mit co-linear limbs 81 3 and 823 to rotate independently 

55 of co-linear limbs 825 and 827 That provides 4 arbitrary 
pick up points 

[0068] Thus, a method and apparatus has been de- 
scribed that should be more accurate than mounting 



8 



15 



EP 1 435 291 A1 



16 



plate segments with a manuai mounting machine The 
mounting method and operation of (he mounting device 
depend less on hand operation and operator skill than 
the manual method The accuracy is determined by the 
mechanical precision of movement of the robotic pick- 
up arm (or bridge in alternate embodiments) State-of- 
the-art robotics provides movements that are more pre- 
cise and more repeatable than manual operations 
[0069] Reference throughout this specification to 
"one embodiment" or "an embodiment" means thai a 
particular feature, structure or characteristic described 
in connection with the embodiment is included in at least 
one embodiment of the present invention Thus, appear- 
ances of the phrases "in one embodiment" or "in an em- 
bodiment* in various places throughout this specifica- 
tion are not necessarily ail referring to the same embod- 
iment Furthermore, the particular features, structures 
or characteristics may be combined m any suitable man- 
ner, as would be apparent to one of ordinary skill In the 
art from this disclosure, in one or more embodiments 
[0070] Similarly, it should be appreciated that in the 
above description of exemplary embodiments of the in- 
vention, various features of the Invention are sometimes 
grouped together in a single embodiment, figure, or de- 
scription thereof for the purpose of streamlining the dis- 
closure and aiding in the understanding of one or more 
of the various inventive aspects This method of disclo- 
sure, however, is not to be interpreted as reflecting an 
intention that the claimed Invention requires more fea- 
tures than are expressly recited in each claim Rather, 
as the following claims reflect, inventive aspects lie in 
less than all features of a single foregoing disclosed em- 
bodiment Thus, the claims following the Description of 
the Illustrative Embodiments are hereby expressly in- 
corporated into this Description, with each claim stand- 
ing on its own as a separate embodiment of this inven- 
tion. 

[0071] It should further be appreciated that although 
the invention has been described in the context of fiex- 
ographic plates, the invention is not limited to such con- 
texts and may be utilized in various printing applications 
and systems, for example in a system that uses other 
kinds of plates The method can be used, for example 
for letterpress plates, rubber plates, and for varnish 
blankets 

[0072] While one embodiment uses at most four pick- 
up points, fewer or more pick-up points may be used in 
alternate embodiments More than two pick-up points 
are required for accurate placements of more than two 
reglsterpolnt that allows fordeformation of the segment 
[0073] One embodiment includes a video camera 
mounted in each pick-up arm The video camera is po- 
sitioned over a register mark and an image taken and 
input to the computer The video camera may be a CCD 
camera, but this aspect the invention does not depend 
on the type of camera used Software in the computer 
system then detenmines the position of the register 
mark 



[0074] In an alternate embodiment, the video detect- 
ing system used to detect the position of each segment's 
the registration marks includes a laser scanner rather 
than a video camera on each pick-up arm The laser 
5 scanner includes a laser source and laser detector The 
region around each register mark is optically scanned 
to determine the location of the lines of each register 
mark 

[0075] While one embodiment holds one plate sheet 
10 at a time on the loading table, an alternate embodiment 
of step 405 lays a plurality of printing plate sheets on 
the loading table 101 at different positions FIG 1 A, for 
example, shows two plate sheets As long as each of 
these sheets is laid down with approximate registration 
« so that the computer system 105 knows the approxi- 
mate position, e g , to within 1 mm in the x- or y-direc- 
tions, the different plate segments are handled one by 
one sequentially, fully under control of the computer sys- 
tem 105, as described above 
20 [0076] Reference herein Is made to the computer sys- 
tem 105. The term computer system is used herein to 
indicate any device or system for co ntrolling the devices 
such as the mechanical pick-up system Thus, the term 
includes special purpose controllers, and other special 
25 purpose devices The system 105, for example, need 
not even include a traditional computer 
[0077] By "cylindrical" plate carrier is meant a sleeve 
or a printing cylinder, etc , or a sheet such as a sheet of 
mylar that has been wrapped around a cylinder 
30 [0078] The term "rotatabiy coupled to the loading ta- 
ble" Includes, for example when applied to a pick-up arm 
the case that the table is connected to a base and that 
the pick-up arm is rotatably connected to the base No 
direct connection between the table and the arm need 
35 occur, although the term includes such a case 

[0079] The terms "includes" and "Including" are syn- 
onymous with "comprises" and "comprising," respec- 
tively, 

[0080] Thus, while there has been described what is 
40 believed to be the preferred embodiments of the inven- 
tion, those skilled in the art will recognize that other and 
further modifications may be made thereto without de- 
parting from the spirit of the invention, and it is intended 
to claim all such changes and modifications as fait within 
45 the scope of the invention. 



Claims 

50 1 , A method for mounting printing plate segments on 
a printing plate carrier, the method comprising: 

accepting positioning data indicative of a set of 
first positions, each first position being the po- 
55 sition on a loading table of a corresponding 

plate segment of a set of imaged printing plate 
segments; 
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loading the set of imaged printing plate seg- 
ments on the loading table, each at approxi- 
mately the corresponding first position on the 
loading table; 

accepting positioning data indicative of a set of 
final positions, each final position being the po- 
sition of a corresponding printing plate segment 
on the printing plate carrier; and 

for each segment of the set of segments, de- 
tecting the position of the segment on the load- 
ing table; picking up the segment using a me- 
chanical pick-up system; and 

carrying the segment using the mechanical 
pick-up system to the particular segment's cor- 
responding final position on the carrier, the car- 
rying via a path determined using the detected 
position on the table and the corresponding fi- 
nal posftion 

2. A method as recited in claim 1 , wherein the printing 
plate carrier is a tald out sheet and the carrying of 
each segment Is on to corresponding final position 
on the laid out sheet 

3- A method as recited in claim 1 or 2, wherein the 
loading table includes a substantially fiat working 
surface that has a set of vacuum holes coupled to 
a vacuum system, and wherein the loading of the 
set of Imaged printing plate segments loads one or 
more sheets onto the table, the loading including 
turning on the vacuum to the vacuum holes so that 
the set of segments is maintained on the working 
surface 

4. A method as recited in any of the previous claims, 
wherein the table includes a substantially fiat work- 
ing surface, wherein the set of imaged printing plate 
segments are on a sheet of plate material, and 
wherein the loading loads the sheet of plate material 
onto the loading table surface, the method further 
comprising: 

cutting the segments of the set of segments 
from the sheet using a cutting mechanism, 
based on cutting paths 

5, A method as recited in any of the previous claims, 
wherein the delecting the position of the segment 
uses a video camera 

6. A method as recited in any of claims 1 to 4, wherein 
the detecting the position of the segment uses a la- 
ser scanner 

7, A method as recited in any of the previous claims, 



wherein each segment includes a plurality of regis- 
ter marks, and wherein the detecting of the position 
of the segment detects the register marks 

s 8„ A method as recited in claim 7, the mechanical pick- 
up system including a plurality of suction caps cou- 
pled to a vacuum system to pick up the plate, where- 
in the picking up Includes positioning the pick-up 
system such that the suction caps are close to the 

10 detected positions of the register marks, such that 
the picking up is at pick-up points close to register 
marks 

9, A method as recited in any of claims 7 or 8, wherein 
'5 the carrying the segment is such that each register 
mark is moved to its correct final position on the car- 
rier, whether or not deformation of the segment oc- 
curs during the carrying 

20 10. A method as recited in any of claims 7 to 9, wherein 
the carrying the segment is such that the segment 
is not deformed 

11. A method as recited in any of claims 1 to 9, corn- 
35 prising picking up each segment at more than two 
independent points and carrying each segment to 
a respective final position on the carrier, such that 
some of the plate segments may need to be de- 
formed to reach their respective final position, 
30 wherein, for a plate segment that is so deformed, 
the final position cannot be reached by picking up 
the plate segment at only two points because of the 
required deformation of the plate 

35 12. A method as recited in any of claims 1 or 3 to 11 , 
wherein the plate carrier is cylindrical, and wherein 
the carrying the segment includes: 

Initially rotating the cylindrical carrierso thatthe 
40 location on the carrier of a roll-off point of the 

segment is such that the mechanical pick up 
system can place the roll-off point of the seg- 
ment thereon, the roll-off point being a point on 
the final position of the segment, 

45 

carrying the segment such that the segment's 
roll-off point can be placed on the location on 
the carrier of the roll-off point, 

so placing the segment's roll-off point onto the roil- 

off point location on the carrier, and 

placing the remainder of the segment on the 
carrier by translating the mechanical pick-up 
55 system and simultaneously rotating the cylin- 

der such that the segment ends placed at its 
final position 
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1 3. An apparatus for mounting printing plate segments 
on a printing plate carrier, comprising: 

means for loading a set of imaged printing plate 
segments on a loading table, each approxi- 
mately at a corresponding first position; 

means for detecting the position of each seg- 
ment on the loading table; 

mechanical means for picking up each seg- 
ment and for carrying the segment to a final po- 
sition for the segment on the printing plate car- 
rier 

14. An apparatus as recited in claim 13, wherein the 
printing plate carrier is a cylindrical printing plate 
carrier, the apparatus further comprising: 

means for rotating the cylindrical printing plate 
carrier 

15, An apparatus as recited in claim 13, wherein the 
printing plate carrier Is in the form of a sheet, the 
apparatus further comprising: 

means for holding the carrier laid out substan- 
tially flat 

16. An apparatus as recited in any of claims 13 to 15, 
wherein the loading table includes a substantially 
flat working surface and means for holding the seg- 
ments on the table surface 

17, An apparatus as recited In any of claims 13 to 16, 
wherein the means for carrying carries using a path 
determined from the detected position on the load- 
ing table for the segment and the corresponding fi- 
nal position on the carrier 

18, An apparatus as recited in any of claims 13 to 17, 
wherein the loading table includes a substantially 
flat working surface, and wherein the set of imaged 
printing plate segments are on a sheet of plate ma- 
terial, the apparatus further comprising: 

means for cutting the segments from the sheet 

19. An apparatus as recited in any of claims 13 to 18, 
wherein the means for picking up each segment us* 
es sucllon to pick up the segment 

20, An apparatus as recited in any of claims 13 to 19, 
further comprising: 

a vacuum system; and 

a set of vacuum holes on the working surface 



coupled to the vacuum system able to hold the 
segments on the surface when a vacuum is ap- 
plied using the vacuum system 

5 21, An apparatus as recited in claim 20, wherein the 
mechanical means for picking up includes suction 
caps coupled to the vacuum system, such that the 
picking up and carrying uses suction 

io 22 An apparatus as recited in any of claims 20 or 21 , 
wherein the mechanical means for picking up in- 
cludes one or more pick-up arms, each arm rotata- 
bly connected to the loading table and having one 
or more suction caps coupled to the vacuum sys- 

'5 tern 

23, An apparatus as recited in claim 22, wherein each 
pick-up arm includes a video detection system 

24, An apparatus as recited in any of claims 22 or 23, 
wherein the mechanical pick-up system includes a 
head that moves along a pick-up arm, the arm in- 
cluding a plurality of fimbs rotatabiy connected to 
the head, each limb having a single suction cap cou- 
pled to the vacuum system. 

25, An apparatus as recited in any of claims 18 to 24, 
furthermore comprising: 

means for accepting posftfoning data indicative 
of a set of first positions, and for accepting po- 
sitioning data indicative of a set of final posi- 
tions, each first position being the position on 
the loading table of a corresponding plate seg- 
ment of a set of imaged printing plate seg- 
ments, each final position being the position of 
a corresponding printing plate segment on the 
printing plate carrier; 

wherein the means for loadin a set of imaged 
printing plate segments on the loading table 
comprises means for loading a sheet of plate 
material containing the set of imaged printing 
plate segments onto the loading table such that 
after the loading, each segment is approxi- 
mately at its corresponding first position on the 
working surface; 

and wherein the means for cutting the seg- 
ments from the sheet are such that the resulting 
cut segments are maintained at approximately 
their corresponding first positions 

26, An apparatus as recited in any of claims 13 to 25, 
furthermore comprising a computer system, 
wherein the mechanical means for picking up is 
coupled to the computer system, the mechanical 
means for picking up including a pick up device, and 
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able to reach a segment of printing plate material 
on the working surface under control of the compu- 
ter system, pick up the segment, and carry the seg- 
ment to a drum; 

wherein the means for detecting She position 
of each segment on the loading table is coupled to 
the computer system; and 
wherein, for each segment ot a set of imaged print- 
ing plate segments loaded on the working surface 
at an approximate first position indicated by posi- 
tioning data available to the computer system, the 
mechanical means for picking up under control of 
the computer system is further able to: 

pick up the segment, and 

carry the segment to a final position for the seg- 
ment on the carrier, the carrying via a path de- 
termined using the detected position on the ta- 
ble and positioning data available to the com- 
puter system about the final position for the 
segment 

27, An apparatus as recited In any of claims 20 to 26, 
wherein the mechanical means for picking up in- 
cludes one or more bridges across the loading table 
movable along the loading table, the bridges each 
including one or more suction caps movable along 
the bridge across the loading table coupled to the 
vacuum system 

28, An apparatus as recited in any of claims 13 to 27, 
wherein each segment includes a plurality of regis- 
ter marks, and wherein the means for detection is 
to detect the position of the register marks. 

29. An apparatus as recited in any of claims 13 to 28, 
comprising means for picking up each plate seg- 
ment at more than two Independent points and car- 
rying each segment to a respective final position on 
the carrier, such that some of the plate segments 
may need to be deformed to reach their respective 
final position, wherein, for a plate that is so de- 
formed, the final position cannot be reached by 
picking up the plate segment at only two points be- 
cause of the required deformation of the plate 

30. An apparatus as recited in any of claims 13 to 29, 
wherein the printing plate carrier is one of a printing 
sleeve or a mylar sheet mounted on a drum. 

3! An apparatus as recited in any of claims 13 to 30 r 
wherein the printing plate segments are flexograph- 
ic plate segments 

32, An apparatus as recited in any of claims 13 to 30, 
wherein the printing plate segments are segments 
of a rubber printing plate- 
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33, An apparatus as recited in any of claims 13 to 30, 
wherein the printing plate segments are segments 
of a letterpress plate 
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Pick up the segment, initially 
rotate drum, move segment to 

initial position, lower segment onto 
carrier, and place segemnt on 

carrier by simulaneously moving 
arms and rotating drum. 
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(Optional) Create test print 
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